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PROBLEM TO BE SOLVED: To provide a titanium silicide sputtering target extremely 
small in the generation of particles and low in oxygen content and it producing method. 
SOLUTION: This titanium silicide sputtering target has the mole ratio silicon/titanium of 
2.0-3.0, a structure of the cross-sectional surface of the sputtering surface of the 
sputtering target is composed of matrix phases of a dendrite like TiSi2 or TiSi formed by 
linking the silicide particles to each other by necking and Si phases discontinuously 
existing between the matrix phases and the matrix phase of the dendrite like TiSi2 or TiSi 
has a fine structure <50|j.m in the max. length of an optional straight line drawn on the 
inside of the region. The producing method of the titanium silicide sputtering target is by 
melting titanium silicide to be a raw material of the sputtering target, rapidly cooling the 
molten metal by a water atomizing method to obtain an atomized powder and drying, 
pickling and molding the titanium silicide atomized powder before sintering. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention reduces oxygen and relates to a titanium silicide 
target for sputtering targets which can decrease the occurrences of particle, and a 
manufacturing method for the same. The thin film formed of a sputtering process using 
the titanium silicide target of this invention, It is dramatically useful as a thin film of very 
small high integration LSI of wiring width, and effective as semiconductor devices, such 
as the new high integration (4M bit, 16M bit, 64M bit, etc.) LSI and VLSI. 
[0002] 

[Conventional technology and a problem] Although polysilicon has been conventionally 
used as the electrode of semiconductor devices, such as LSI, or wiring, it is posing a 
problem that resistance resulting from these delays signal propagation with high 
integration of semiconductor devices, such as LSI. On the other hand, if easy [ formation 



of wiring by the self aryne method, etc. ], in order to close, there is a desire to use 
material with the high melting point as an electrode. In such a situation, resistivity is 
lower than polysilicon and the metal silicide wiring and the electrode which have 
compatibility with a silicon-gate process have come to be used. As an example of metal 
silicide, tungsten silicide (WSix), High-melting point metal silicide, such as molybdenum 
silicide (MoSix), tantalum silicide (TaSix), titanium silicides (TiSix), cobalt silicide 
(CoSix), and chromium silicide (CrSix), is mentioned. A metal silicide film is formed by 
carrying out the weld slag of the silicide target for sputtering. When mole-ratio x was 
made or less into two and membranes are formed as a silicide target for sputtering, the 
silicide target for sputtering with which the mole ratio of silicon/metal exceeds 2 for the 
reason membrane stress is high and exfoliates easily is used in many cases. Also among 
such metal silicide, titanium silicides have been capturing the spotlight as one of the 
useful materials for the future high integration VLSI use especially. As for a titanium 
silicide target, the mole ratio of siHcon/titanium raises silicon powder and titanium 
powder until now. That is, it mixed so that silicon might become superfluous, and the 
silicide powder generated by compounding these was pressurized and sintered, and it was 
manufactured by the target by machining a predetermined size. 
[0003] Although the degree of location of an LSI semiconductor device goes up and 
minuteness making of the wiring width is being recently carried out to 1 micrometer or 
less (4M bit, 16 megabits, 64M bit, etc.), generating of the particle from a target has 
surfaced as a serious problem with the minuteness making of such wiring width. Particle 
means the unusual particles which disperse from a target on the occasion of weld slag, or 
float to sputtering ambient and which were made big and rough, These adhere to the coat 
on a substrate directly, or after [ adhesion / deposition ] re peeling off of them is carried 
out to a circumferential wall thru/or parts, they adhere to the coat on a substrate, and have 
become a cause which causes serious problems, such as an open circuit of wiring and a 
short circuit. And particle has posed an increasingly serious problem as high integration 
and minuteness making of the circuit of an electron device progress. 
[0004]It turned out that the big and rough thing is participating in generating of the 
particle of a metal silicide target greatly among isolation silicon phases until now. Based 
on such recognition, for example, JP,4-191366,A, In the silicide target which consists of 
a refractory metal and silicon, the mean particle diameter of the separated silicon particles 
at 30 micrometers or less. And a silicide target characterized by an isolation silicon grain 
with a particle diameter of not less than 40 micrometers being below 50-piece [/mm ] ^ in 
the surface and a section and a manufacturing method for the same are indicated. JP,5- 
1370,A concerning this applicant tightens up regulation further, and is indicating a metal 
silicide target, wherein abundance with a big and rough silicon phase of not less than 10 
micrometers which appears in the sputtering surface of a metal silicide target is below 
ten-piece [/mm ] ^, and a manufacturing method for the same. In order to decrease 
particle, it has tried so that the mole ratio of silicon/titanium may be lowered, and a free 
silicon phase may be lessened as much as possible and this silicon phase may carry out 
fine dispersion. (Refer to JP,6-272032,A). However, the big and rough silicon phase did 
not decrease easily, but examination which makes the precursor powder itself detailed for 
this reason was also made. However, oxygen was absorbed in the grinding process for 
such fine pulverization, and the result that the oxygen content of the obtained titanium 
silicide target increased substantially was brought about. Such an increase in the oxygen 



content in a sputtering target brings about the influence of making membrane stress 
increase and making the particle leading to the defect of detailed LSI wiring increase in 
addition to enlarging membranous electrical resistance in order to raise the oxygen 
content of the film which carried out weld slag. 
[0005] 

[Problem(s) to be Solved by the InventionJThe technical problem of this invention has 
very few yields of particle, and is establishing the titanium silicide target to which an 
oxygen content can be reduced substantially, and its production technology. 
[0006] 

[Means for Solving the ProblemJThis invention persons establish and provide art of the 
following 1-9, as a result of continuing research for a titanium silicide target for a 
problem of a particles generation, and business solution of oxygen-reduction-izing. 
[0007]Namely, in 1 . titanium-silicides sputtering target the invention in this application. 
Mole ratios of silicon/titanium are 2.0-3.0, and an organization in a section of a sputtering 
surface of a sputtering target, Silicide particles consist of a matrix phase of dendrite-like 
TiSi2 or TiSi which caused necking and was connected, and an Si phase which exists 
discontinuously between these matrix phases, A titanium-silicides sputtering target, 
wherein TiSi2 of the shape of this dendrite or a matrix phase of TiSi is the detailed 
organization of as [ whose length between couplings of this straight line is 50 
micrometers or less when arbitrary straight lines are drawn inside the field ]. 
[0008]2. Titanium-silicides sputtering target of one above-mentioned statement, wherein 
erosion side of sputtering target is presenting petaloid appearance which is average 
dimension of 1-25 micrometers. 

[0009J3. Titanium-silicides sputtering target given in each of the above 1 or 2, wherein it 
is 1000 ppm or less in oxygen content and density is not less than 99.8% of theoretical 
density. 

[0010]4. Titanium-silicides sputtering target given in each of the above 1 or 2, wherein it 
is 200 ppm or less in oxygen content and density is not less than 99.8% of theoretical 
density. 

[001 1]5. Titanium-silicides sputtering target given in each of the above 1-4, wherein a 

target is a sintered compact of a titanium-silicides atomizing powder. 

[0012]6. After dissolving titanium silicides used as raw material of sputtering target, A 

manufacturing method of a titanium-silicides sputtering target quenching a molten metal, 

obtaining atomization powder, and sintering this titanium-silicides atomization powder 

with a water atomizing method after molding, desiccation, pickling, and. 

[0013]7. Manufacturing method of titanium-silicides sputtering target given in the above 

6 quenching molten metal by the dissolution of raw material and water atomizing method 

in vacuum or inactive gas. 

[0014]8. Mole ratios of silicon/titanium are 2.0-3.0, and an organization in a section of a 

sputtering surface of a sputtering target, Silicide particles consist of a matrix phase of 
dendrite-like TiSi2 or TiSi which caused necking and was connected, and an Si phase 
which exists discontinuously between these matrix phases, TiSi2 of the shape of this 
dendrite, or a matrix phase of TiSi, A manufacturing method of a titanium-silicides 
sputtering target given in each of the above 6 or 7 being the detailed organizations of as [ 
whose length between couplings of this straight line is 50 micrometers or less when 
arbitrary straight lines are drawn inside the field ]. 



[0015]Titanium-silicides atomization powder 9. 1000-1200 ** desiccation and after 
carrying out pickling, A manufacturing method of a titanium-silicides sputtering target 
given in each of the above 6-8 carrying out a hotpress by 250 - 600 kgf/cm^, and 
performing HIP treatment by further 1000-1200 ** and 1000 - 2000 kgf/cm^ It provides. 
[00 16] When the conventional titanium silicide target is used, generating of particle of 0.2 
micrometers or more 7000-8000 pieces / wafer. It was found out that it can decrease 
sharply by this invention that particle of 0.3 micrometers or more was 300-400 pieces / 
wafer even to 20-30 pieces / wafer at 0.2 micrometers or more. An aspect of such a sharp 
decrease in particle is peculiar to a titanium silicide target, and high-melting point metal 
silicide of other kinds does not see. 

[0017]It is preferred to use what reduced content, such as a radioactive element, an 
alkaline metal, a transition element, a heavy metal, and oxygen, even to ultralow volume 
as a raw material of titanium and silicon. What has the silicon purity of 5-9N (99.999 - 

99.9999999wt%) especially is good. Generally raw material titanium is made through 
vacuum mehing and a forging process in titanium sponge manufactured with a KroU 
process. Titanium manufactured with a KroU process has the advantage that there are few 
radioactive elements. Although contamination of heavy metals, such as iron from a 
reaction vessel, cannot be prevented thoroughly, it is possible to control to content of a 1- 
5 ppm level by choosing from a reaction vessel sponge of a position which maintained 
sufficient distance. In order to obtain much more high grade titanium silicides, using 
what high-grade-ized titanium sponge obtained with a BCroU process using a thermal 
decomposition method of an iodo ghost, fused sah electrolysis, etc. is recommended. 
[0018]Titanium and silicon carry out dissolution composition of the respectively massive 
thing. This dissolution composition is carried out by inert atmospheres, such as Ar, in 
order to lessen the amount of oxygen as much as possible. Since an oxygen content 
becomes high, a massive thing of a powdered thing which has said general titanium and a 
silicon raw material is preferred, but it is not necessarily restricted to especially shape of 
a raw material. Although a mole ratio of silicon/titanium is adjusted to 2.0-3.0 in the case 
of dissolution composition, this ratio may be a ratio of a target material eventually, and 
may be a different ratio from this in the case of dissolution composition. However, a 
mole ratio of silicon/titanium is adjusted to 2.0-3.0 in that case in the case of mixed 
molding of produced powder. This is chosen by electrical resistance required of a formed 
film, and membranous detachability although a mole ratio of the silicon/titanium of a 
target considers it as the range of 2.0-3.0. Electrical resistance will become high if a mole 
ratio is enlarged. If a mole ratio is made small, electrical resistance will become low, but 
a film exfoliates easily. 

[0019]By introducing a molten metal of titanium silicides by which dissolution 
composition was carried out into the ladle 3 which has the jet hole (orifice) 5 in a lower 
end from the dissolution synthesis fiimace 1, as shown in drawing 1 , and pressurizing the 
molten metal 2 by bottom of Ar application-of-pressure atmosphere 4 further. Or 
prudence spouts caudad from said jet hole 5 in Ar atmospheric pressure atmosphere. 
Although a molten metal of titanium silicides serv es as the rill 9 and it flows down, it 
atomization-izes at the same time it pours and quenches the ultrapure water 6 to this 
molten metal 9 flowing down. It is desirable hke [ this atmosphere 8 ] the time of the 
above-mentioned dissolution to consider it as inert atmospheres, such as Ar. The 
atomizing powder 7 sediments in the lower part of the container (tank) 10, as shown in 



drawing 1 . Particle diameter of this water atomizing powder 7 is 1 mm or less. Internal 
tissue of powder consists of a matrix phase of dendrite-like TiSi2 or TiSi, and an Si phase 
which exists discontinuously between these matrix phases. An oxygen content of an 
atomizing powder produced by doing in this way is 1000 ppm or less. By controlling 
severely by inert atmospheres, such as Ar, as mentioned above, an oxygen content can 
also be 200 ppm or less. Also in water atomization in the atmosphere, if it carries out by 
inert atmospheres, such as Ar, further using a raw material with a low oxygen content in 
the case of the dissolution, it is also possible for an oxygen content of an atomizing 
powder to be 1000 ppm or less. 

[0020]Next, an atomizing powder produced by doing in this way is extracted from a 
container, and hotpress (H.P.) processing is carried out by 1000-1200 ** and 250 - 600 
kgf/cm^ through desiccation, pickling, and a molding process. Considering it as 1000- 
1200 ** and 250 - 600 kgf/cm^ is based on the following reasons. It is because grain 
growth happens, an organization becomes big and rough, and less than 1000 does not 
cover the expenses of density of a sintered compact but it becomes weak at temperature 
over 1200 about temperature. About a pressure, in order to raise density, it is desirable 
to process with high voltage as much as possible, but a maximum becomes settled with 
intensity of a die case, and it is 600kg[/cm ] ^. On the other hand, since sintered compact 
density does not go up by low-pressure power of less than 250kg[/cm ] ^ but it becomes 
weak, it is not desirable. 

[0021]Thus, the above-mentioned HP processing which can also be said to be 
preliminary molding can be comparatively carried out by low-pressure power. Next, HIP 
treatment is performed for a titanium-silicides block after an obtained hotpress by further 
1000-1200 ** and 1000 - 2000 kgf/cm^. Considering it as these 1000-1200 ** and 250 - 
600 kgfcm^ is based on the following reasons. It is because grain growth happens at 
temperature over 1200 **, an organization becomes big and rough and less than 1000 ** 
does not cover the expenses of density of a sintered compact about temperature. Although 
density does not go up by a pressure of less than 1000 kgf/cm^ about a pressure, not less 
than 99.8% of density can be attained by using more than 1000 kgf/cm^. As for a 
pressure, in order to raise density, it is desirable to process with high voltage as much as 
possible, but an applicable thing is to 2000 kgfcm^ industrially. 
[0022]After HIP treatment, a press article is taken out and a target for weld slag of a 
prescribed dimension is made to it by machining. Then, a damaged layer removal process 
which removes and combines a damaged layer and performs smooth surface-ization is 
also incorporable. A damaged layer removal process is performed by proper surface 
treatments, such as lapping treatment, a chemical etching process, electrolysis polishing, 
and PURISUPATTA. Then, ultrasonic cleaning and vacuum drying are performed, it is 
considered as a product, and bonding of the obtained target is carried out to the back up 
plate at the end. By this surface treatment, surface roughness (Ra) can be 1 .0 micrometer 
or less. What removed this damaged layer is effective in control of generating of initial 
particle. Particle is generated so much in early stages of sputtering, after they adhere to 
for example, a device wall, it exfoliates and adheres on a coat, but a particle total which 
adheres on a wafer can be substantially reduced by controlling early embryogenesis 
particle. 

[0023]A titanium-silicides sputtering target obtained by the above, A section organization 
of the sputtering surface consists of a matrix phase of dendrite-like TiSi2 or TiSi which 



silicide particles caused necking and was connected, and an Si phase which exists 
discontinuously between these matrix phases, TiSi2 of the shape of this dendrite or a 
matrix phase of TiSi has the detailed characteristic organization of as [ whose length 
between couplings of this straight line is 50 micrometers or less ], when arbitrary straight 
lines are drawn inside the field. (Refer to drawin g 2 ) Drawing 2 is a microphotograph of 
an organization which can be put on a section of a sputtering surface of a sputtering 
target, A place which looks whitish is an Si phase which exists discontinuously in said 
matrix phase dendrite-like TiSi2 or a matrix phase of TiSi, and a place that looks 
blackish. A section organization photograph of a sputtering surface of a target created 
from titanium-silicides powder compounded with the conventional powder method is 
shown in drawing 3 . Although a discontinuous isolation silicon phase exists in a titanium- 
silicides phase connected continuously, length between couplings of this straight line at 
the time of drawing arbitrary straight lines inside a field of a titanium-silicides phase is 
about 150 micrometers quite greatly. (Refer to drawing 3 ) 

[0024]An erosion side of a sputtering target of this invention shows petaloid surface 
appearance with an average dimension of 1-25 micrometers, as shown in drawing 4 , and 
the density can attain not less than 99.8% of theoretical density. (Refer to drawing 4) 
The petaloid surface where the above-mentioned detailed and smooth nature is high can 
prevent generating of particle effectively. 

[0025] Since a sputtering target of this invention can be set to 1000 ppm or less and 200 

more ppm or less by oxygen content, it can form a sputter film of low resistance 

extremely by performing sputtering using a target of this invention. 

[0026] 

[Example] 

[Example 1] ~ weighing of a total of 4 kg (Ti:1703g and Si:2297g (the mole ratio of 
Si/Ti is set to 2.30 ~ as)) was carried out, it dissolved with the equipment shown in 
drawing 1 . water atomization was carried out in the atmosphere, and the atomizing 
powder with a particle diameter of 1 mm or less was obtained. Desiccation and after 
carrying out pickling, the hotpress of this powder was carried out by 1 150 and 300 
kgf/cm , and HIP treatment was carried out by 1 150 more and 1500 kgf/cm^. After 
HIP treatment, machining removed the damaged layer, surface roughness was set to 
Ra=0.6micrometer, bonding was carried out, and it was considered as the target. The 
density of this target was 99.9% of theoretical density, and the mole ratio of the oxygen 
content of 600 ppm and Si/Ti was 2.30. The organization in the section of the sputtering 
surface of a target was a detailed organization which consists of a matrix phase of 
dendrite-like TiSi2 or TiSi with which silicide particles caused necking and were 
connected, and an Si phase which exists discontinuously between these matrix phases. 
The length between couplings of the straight line at the time of drawing arbitrary straight 
lines inside the field of dendrite-like TiSi2 or the matrix phase of TiSi was 40 
micrometers. When weld slag was performed using this target, the number of the particle 
of 0.5 micrometers or more on a 6-inch wafer was 50 in 26 pieces and 0.2 micrometers or 
more at one piece and 0.3 micrometers or more. The erosion side of the target was 
presenting petaloid appearance with an average dimension of 20 micrometers. 
[0027] [Example 2] Tales doses of Ti and Si to Example 1 were dissolved with the same 
equipment as Example 1, water atomization was carried out in argon gas, and the 
atomizing powder with a particle diameter of 1 mm or less was obtained. Desiccation and 



after carrying out pickling, the hotpress of this powder was carried out by 1 150 and 
300 kgf/cm^, and HIP treatment was carried out by 1 150 more and 1500 kgf/cm^. 
After HIP treatment, machining removed the damaged layer, surface roughness was set to 
Ra=0.6micrometer, bonding was carried out, and it was considered as the target. The 
density of this target was 99.9% of theoretical density, and the mole ratio of the oxygen 
content of 180 ppm and Si/Ti was 2.30. The organization in the section of the sputtering 
surface of a target was a detailed organization which consists of a matrix phase of 
dendrite-like TiSi2 or TiSi with which silicide particles caused necking and were 
connected, and an Si phase which exists discontinuously between these matrix phases. 
The length between couplings of the straight line at the time of drawing arbitrary straight 
lines inside the field of dendrite-like TiSi2 or the matrix phase of TiSi was 40 
micrometers. When weld slag was performed using this target, the number of the particle 
of 0.5 micrometers or more on a 6-inch wafer was 45 in 25 pieces and 0.2 micrometers or 
more at one piece and 0.3 micrometers or more. The erosion side of the target was 
presenting petaloid appearance with an average dimension of 15 micrometers. 
[0028] [Example 3] Tales doses of Ti and Si to Example 1 were dissolved with the same 
equipment as Example 1, water atomization was carried out in the atmosphere, and the 
atomizing powder with a particle diameter of 1 mm or less was obtained. Desiccation and 
after carrying out pickling, the hotpress of this powder was carried out by 1200 ** and 
300 kgfcm^, and HIP treatment was carried out by 1200 more and 1500 kgf/cm^. 
After HIP treatment, machining removed the damaged layer, surface roughness was set to 
Ra=0.6micromctcr, bonding was carried out, and it was considered as the target. The 
density of this target was 99.9% of theoretical density, and the mole ratio of the oxygen 
content of 600 ppm and Si/Ti was 2.30. The organization in the section of the sputtering 
surface of a target was a detailed organization which consists of a matrix phase of 
dendrite-like TiSi2 or TiSi with which silicide particles caused necking and were 
connected, and an Si phase which exists discontinuously between these matrix phases. 
The length between couplings of the straight line at the time of drawing arbitrary straight 
lines inside the field of dendrite-like TiSii or the matrix phase of TiSi was 50 
micrometers. When weld slag was performed using this target, the number of the particle 
of 0.5 micrometers or more on a 6-inch wafer was 80 in 35 pieces and 0.2 micrometers or 
more at two pieces and 0.3 micrometers or more. The erosion side of the target was 
presenting petaloid appearance with an average dimension of 25 micrometers. 
[0029] [Comparative example] Si powder and TiH2 powder were mixed so that the mole 
ratio of Si/Ti might be set to 2.30, and TiSi2 powder was compounded with the 
conventional powder method (synthetic method in the inside of a vacuum). After 
producing a sintered compact by carrying out the hotpress of this powder at 1300 **, 
machining removed the damaged layer, surface roughness was set to Ra=0.6micrometer, 
bonding was carried out, and it was considered as the target. The density of this target 
was 99.8% of theoretical density, and the mole ratio of the oxygen content of 3000 ppm 
and Si/Ti was 2.30. The big and rough isolation silicon phase existed in the titanium- 
silicides phase with which the organization in the section of the sputtering surface of a 
target was connected continuously. The length between couplings of this straight line at 
the time of drawing arbitrary straight lines inside the field of a titanium-silicides phase 
was 150 micrometers. When weld slag was performed using this target, the number of the 
particle of 0.5 micrometers or more on a 6-inch wafer was 7000 in 400 pieces and 0.2 



micrometers or more at 40 pieces and 0.3 micrometers or more. 
[0030] 

[Effect of the InventionJBy this invention, the titanium-silicides sputtering target which 
decreased the yield and oxygen content of particle more nearly substantially than before 
can be obtained. It contributes to putting in practical use the titanium silicides expected as 
high integration LSI membrane formation with wiring width small by this in 
semiconductor devices, such as the high integration LSI and VLSI. 



CLAIMS 



[Claim(s)] 

[Claim l]In a titanium-siUcides sputtering target, mole ratios of silicon/titanium are 2.0- 

3.0, An organization in a section of a sputtering surface of a sputtering target consists of a 
matrix phase of dendrite-like TiSi2 or TiSi which silicide particles caused necking and 
was connected, and an Si phase which exists discontinuously between these matrix 
phases, A titanium-silicides sputtering target, wherein TiSi2 of the shape of this dendrite 
or a matrix phase of TiSi is the detailed organization of as [ whose length between 
couplings of this straight line is 50 micrometers or less when arbitrary straight lines are 
drawn inside the field ]. 

[Claim 2]The titanium-silicides sputtering target according to claim 1, wherein an erosion 
side of a sputtering target is presenting pctaloid appearance which is an average 
dimension of 1-25 micrometers. 

[Claim 3] A titanium-silicides sputtering target given in each of claim 1 or 2, wherein it is 
1000 ppm or less in oxygen content and density is not less than 99.8% of theoretical 
density. 

[Claim 4]A titanium-silicides sputtering target given in each of claim 1 or 2, wherein it is 
200 ppm or less in oxygen content and density is not less than 99.8% of theoretical 

density. 

[Claim 5] A titanium-silicides sputtering target given in each of claims 1-4, wherein a 
target is a sintered compact of a titanium-silicides atomizing powder. 
[Claim 6]Afler dissolving titanium silicides used as a raw material of a sputtering target, 
A manufacturing method of a titanium-silicides sputtering target quenching a molten 
metal, obtaining atomization powder, and sintering this titanium-silicides atomization 
powder with a water atomizing method after molding, desiccation, pickling, and. 
[Claim 7]A manufacturing method of the titanium-silicides sputtering target according to 
claim 6 quenching a molten metal by the dissolution of a raw material and a water 
atomizing method in a vacuum or inactive gas. 

[Claim 8]Mole ratios of silicon/titanium are 2.0-3.0, and an organization in a section of a 

sputtering surface of a sputtering target, Silicide particles consist of a matrix phase of 
dendrite-like TiSi2 or TiSi which caused necking and was connected, and an Si phase 
which exists discontinuously between these matrix phases, TiSi2 of the shape of this 
dendrite, or a matrix phase of TiSi, A manufacturing method of a titanium-silicides 
sputtering target given in each of claim 6 or 7 being the detailed organizations of as [ 
whose length between couplings of this straight line is 50 micrometers or less when 
arbitrary straight lines are drawn inside the field ]. 



[Claim 9] Titanium- silicides atomization powder 1000-1200 desiccation and after 
carrying out pickling, A manufacturing method of a titanium-silicides sputtering target 
given in each of claims 6-8 carrying out a hotpress by 250 - 600 kgf/cm^, and performing 
HIP treatment by further 1000-1200 ** and 1000 - 2000 kgf/cml 
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[Drawing 11 
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[Drawing 31 
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